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([FHOOHQWORZDQGKLJKF\FOHIDWLJXHSURSHUWLHV
*RRGR[LGL]DWLRQDQGKRWFRUURVLRQUHVLVWDQWSURSHUWLHV
/RQJWHUPVWUXFWXUHVWDELOLW\
*RRGSURFHVVFKDUDFWHULVWLFVDQGSK\VLFDOSURSHUWLHV
7KLVSDSHUGHVFULEHVWKRVHDOOR\VZLWKWKHFKHPLFDOFRPSRVLWLRQKRWFRUURVLRQUHVLVWDQWSURSHUWLHVDQGORQJWHUP
VWUXFWXUHVWDELOLW\$FFRUGLQJWRWKHSUDFWLFDOPDQXIDFWXUHH[SHULHQFHVWKHHXWHFWLFSUREOHPRI.DOOR\DQGWKH
HIIHFWRIVROXWLRQWHPSHUDWXUHRQWKHSURSHUWLHVRI*+ZHUHDOVRVWXGLHG
7\SLFDOSURSHUWLHVRIDOOR\V
2.1. Chemical composition 
7DEOHVKRZVWKHFKHPLFDOFRPSRVLWLRQRIWKHKRWFRUURVLRQUHVLVWDQFHDOOR\V)URPWKHFKHPLFDOFRPSRVLWLRQ
LW FDQ EH VHHQ WKDW FRPSDUHG ZLWK WKH VLPLODU DOOR\V RI GHYHORSHG FRXQWULHV VXFK DV ,Q/& *7' DQG
3:$ZLWK ZW7D ZW ZW7D UHVSHFWLYHO\ WKH ELJJHVW FKDUDFWHULVWLF LVZLWKRXW DGGLQJ 7D
HOHPHQW ZKLFK PHDQV WKDW WKH FRVW RI WKHVH DOOR\V LV PXFK ORZHU WKDQ WKDW RI DOOR\V ZLWK 7D HOHPHQW $V IRU
VWUHQJWKHQLQJPHFKDQLVPRIDOOR\LQJHOHPHQWVWKUHHW\SHVRIHOHPHQWVFDQEHFODVVLILHGDVIROORZV
6ROXWLRQKDUGHQLQJHOHPHQWV&U:0RDQG&RWKHVXPLVZWZWZWZWIRU.
..DQG*+UHVSHFWLYHO\
3UHFLSLWDWLRQKDUGHQLQJHOHPHQWV$O7L&1EDQG9PDLQO\IRUPLQJ¤¶DQGFDUELGHVWKHVXPLVZW
ZWZWZWIRU...DQG*+UHVSHFWLYHO\
*UDLQERXQGDU\VWUHQJWKHQLQJHOHPHQWV&H+I%=UDQG0JWKHVXPLVDWWUDFHOHYHOIRUDOOWKHDOOR\V
7DEOH7\SLFDOFKHPLFDOFRPSRVLWLRQIRUWXUELQHEODGHPDWHULDOVIRU,*7ZW>@
$OOR\ &U &R 0R : $O 7L 7D 1E 9 &H +I & % =U 0J 1L
.                %DO
.                %DO
.                %DO
*+                %DO
2.2. Hot corrosion resistant property 
7KHFRPSDULVRQRIKRWFRUURVLRQUHVLVWDQWSURSHUWLHVDPRQJ...*+.DQG*+LV
VKRZQLQ7DEOH
. WKH VRFDOOHG ,1 LV WKHPRVW IDPRXVKRW FRUURVLRQ UHVLVWDQFHDOOR\XVHG LQ WKHGHYHORSHGFRXQWULHV
)URP7DEOH LWFDQEHFRQFOXGHGWKDW WKHKRWFRUURVLRQUHVLVWDQFHRI..DQG.LVPXFKEHWWHU WKDQ
.%HFDXVH WKH KLJKHU UDWLRV RI:0R DQG7L$O DUH JRRG IRU WKH KRW FRUURVLRQ UHVLVWDQFH XQGHU WKH VLPLODU
TXDQWLWLHVRI¤¶SKDVH7KH¤¶SKDVHLQ..DQG.DUHDOODERXWZKLOHWKHVXPRI:0RDQG
:0RDUHDQGIRU.DQGDQGIRU.ZKLFKDUHPXFKKLJKHUWKDQDQGIRU.
WKHVXPRI$O7LDQG7L$ODUHDQGIRU.DQGDQGIRU.ZKLFKDUHPXFKKLJKHU WKDQ
DQG IRU.)RU WKH. DOOR\ LW KDVPRUH&U FRQWHQW  WKDQ. DQG DOVR KDV KLJK
:0RDQG7L$O)RU*+DOOR\LWKDV&UFRQWHQWRIKLJKHUWKDQWKDWRIZLGHO\XVHGZURXJKW
WXUELQHEXFNHWDOOR\*+
2.3. Long term structure stability 
6LQFH WKH WXUELQH EODGHVZLOO EH RSHUDWLQJ XQGHU KLJK VWUHVV DQG WHPSHUDWXUH IRU D ORQJ WLPH XVXDOO\ WHQV RI
WKRXVDQGVRIKRXUVHYHQKXQGUHGVRIWKRXVDQGVRIKRXUVWKHVWUXFWXUHPXVWEHVWDEOHIRUWKHEODGHPDWHULDOVZLWKRXW
GUDPDWLFVWUHQJWKGHFUHPHQW*HQHUDOO\WKHKRWFRUURVLRQUHVLVWDQFHDOOR\VRZQVYHU\JRRGVWUXFWXUHVWDELOLW\DQG
WKHUHRQO\H[LVWVVORZO\JURZLQJXSDQGTXDQWLWLHVLQFUHPHQWIRU¤¶SKDVHDVZHOODVWKHOLWWOHFKDQJLQJRIFDUELGHV
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ZLWKRXWODUJHSUHFLSLWDWLRQRIGHWULPHQWDO7RSRORJLFDOO\&ORVHSDFNHG3KDVHV7&3VXFKDV³SKDVH2QHZD\WR
YHULI\ WKH VWUXFWXUH VWDELOLW\RI DOOR\V LV WRFKHFN WKHFXUYHVRI VWUHVV UXSWXUH VWUHQJWKFKDQJLQJDV WLPHV ,I WKHUH
H[LVWVXGGHQO\WXUQLQJSRLQWVWKHVWUXFWXUHLVQRWVWDEOHDQGWKHFUHHSVWUHQJWKZLOOGHJUDGHDIWHUWKHWXUQLQJSRLQWV
7DEOH&RPSDULVRQRIKRWFRUURVLRQUHVLVWDQFHDPRQJ...*+.DQG*+>@
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
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

)LJXUHVKRZVWKHKLJKWHPSHUDWXUHVWUHVVUXSWXUHVWUHQJWKFXUYHVFKDQJLQJDVWLPHVXSWRKDWGLIIHUHQW
WHPSHUDWXUH)URP)LJ LWFDQEHVHHQ WKDW WKHUHGRQRWH[LVW WXUQLQJSRLQWV IRU.DQG*+ZKLFK
GHPRQVWUDWH WKRVH WKUHH DOOR\V KDYH VWDEOH VWUXFWXUH+RZHYHU WKHUH H[LVWV RQH WXUQLQJ SRLQW DW ć FXUYH IRU
.GXHWRKDUPIXO7&3³SKDVHSUHFLSLWDWHGLQWKHVWUXFWXUHGXULQJWHVWLQJ7KLVFDQEHDYRLGHGE\FRQWUROOLQJ
WKHDOOR\LQJHOHPHQWVVWULFWO\8S WRQRZVRPHPDWXUHHYDOXDWLRQFULWHULD IRU WKH7&3FRQWUROPHWKRGKDYHEHHQ
GHYHORSHGDQGDQLQWHUQDWLRQDOVWDQGDUG$6³FDOFXODWLRQRIHOHFWURQYDFDQF\QXPEHULQVXSHUDOOR\V´KDVEHHQ
LVVXHG$FFRUGLQJWRWKHVWXG\UHVXOWVDQGPDQXIDFWXULQJH[SHULHQFHVWKHHOHFWURQYDFDQF\QXPEHU1YIRU.LV
UHTXLUHGWREHFRQWUROOHGOHVVWKDQ


)LJ+LJKWHPSHUDWXUHVWUHVVUXSWXUHVWUHQJWKFXUYHVFKDQJLQJDVWLPHVXSWRKDWGLIIHUHQWWHPSHUDWXUH>@
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(XWHFWLFSUREOHPRI.
ȖȖ¶(XWHFWLFLVJHQHUDOO\RQHSDUWRIFRQVWLWXWHVLQVWUXFWXUHIRUVXSHUDOOR\V7KHUHDUHWZRGLVDGYDQWDJHVIRU
ODUJH HXWHFWLF H[LVWLQJ  GHFUHDVLQJ WKH VWDUWLQJ PHOWLQJ SRLQW DFFRUGLQJO\ ORZHULQJ WKH XVDJH WHPSHUDWXUH RI
VXSHUDOOR\VGHWULPHQWDOHIIHFWIRUWKHSURSHUWLHVIRUVXSHUDOOR\>@0HDQZKLOHWKHPLFURHOHPHQWVVXFKDV%
0J=U&H+IDUHYHU\XVHIXO IRUHQKDQFLQJ WKHVWUHQJWKRIJUDLQERXQGDULHVDQG LPSURYLQJ WKHPRUSKRORJ\RI
VHFRQGSKDVHVIXUWKHULQFUHDVLQJWKHKLJKWHPSHUDWXUHSURSHUWLHVVXFKDVFUHHSVWUHQJWK7KXVDORWRIDOOR\VVXFK
DV..DGGPLFURHOHPHQWVLQWHQWO\
+RZHYHUWKHDGGLWLRQRIPLFURHOHPHQWVFDQSURPRWHWKHLQFUHPHQWRIHXWHFWLFV7KXVWKHTXDQWLWLHVRIHXWHFWLF
LQ WKH DOOR\ PXVW EH FRQWUROOHG WR D VXLWDEOH H[WHQW 6LQFH WKH TXDQWLWLHV RI PLFURHOHPHQWV LQ .
&H%0J=U DUHQRWVRKLJKWKHQXPEHURIHXWHFWLFLQ.LVDFFHSWDEOHZKLFKKDYHEHHQYHULILHGLQ
WKHSUDFWLFDOPDQXIDFWXUHRIWKH.EODGHV%XWWKH.LVXVHGIRU5RZWXUELQHEXFNHWVDQGRZQVKLJKHU
FUHHSVWUHQJWKWKHQLVDGGHGPXFKPRUHPLFURHOHPHQWV&H+I%=U 7KXVWKHHXWHFWLFLQ.VKRXOG
EH FRQWUROOHG FDUHIXOO\ ,Q IDFW LQ WKH. EODGH FDVWLQJ VSHFLILFDWLRQV WKHUH DUH VWULFW UHTXLUHPHQWV IRU ȖȖ¶
HXWHFWLFV 7KH SUDFWLFDO PDQXIDFWXUH H[SHULHQFHV VKRZ WKDW QRW DOO WKH . EODGH FDVWLQJ VXSSOLHU FRXOG
PDQXIDFWXUH DFFHSWDEOH HXWHFWLF VWUXFWXUH VHHQ )LJ  $OVR IURP WKH SUDFWLFDO PDQXIDFWXULQJ H[SHULHQFHV WKH
PDQXIDFWXUH SURFHVV VXFK DV FKHPLFDO FRQWURO PHOWLQJ PHWKRGV SRXULQJ SURFHVV KHDW WUHDWPHQWV VKRXOG EH
SUHSDUHGDQGFRQGXFWHGFDUHIXOO\IRUDYRLGLQJH[FHVVHXWHFWLFDSSHDUDQFH

 
)LJ$FFHSWDEOHDQGXQDFFHSWDEOHHXWHFWLFVWUXFWXUHRI.EODGHFDVWLQJVIURPGLIIHUHQWVXSSOLHUVDDFFHSWDEOHHXWHFWLFVWUXFWXUH
EXQDFFHSWDEOHHXWHFWLFVWUXFWXUH
6ROXWLRQWHPSHUDWXUHLQIOXHQFHVRQSURSHUWLHVIRU*+
)RUWKH*+DOOR\WKHUHH[LVWVWZRKHDWWUHDWPHQWSURFHVVHVDVIROORZVDć$&ć$&ć
$& E ć $&ć $&ć $& 7KH RQO\ GLIIHUHQFH LV WKH VROXWLRQ WHPSHUDWXUH 7R VWXG\ WKH
LQIOXHQFHVRIVROXWLRQWHPSHUDWXUHRQSURSHUWLHVRI*+WHQVLOHWHVWDQGVWUHVVUXSWXUHWHVWZHUHSHUIRUPHGE\
XVLQJPDWHULDOVDIWHUDERYHWZRKHDWWUHDWPHQWSURFHVVHV7KHUHVXOWVDUHVKRZQLQ)LJDQG)LJ)URP)LJLW
FDQEHVHHQWKDWWKHWHQVLOHDQG\LHOGVWUHQJWKDWURRPWHPSHUDWXUH57ćDQGćIRUSURFHVVDDUHDOLWWOH
KLJKHU WKDQ WKDW IRU SURFHVV E )URP )LJ LW FDQ EH FRQFOXGHG WKDW WKH ORZHU VROXWLRQ WHPSHUDWXUH VKDUSO\
GHFUHDVHG WKH VWUHVV UXSWXUH OLIH DW ć WKH VWUHVV UXSWXUH OLIHZDV UHGXFHG DERXW  DQG  DW WHVW VWUHVV
03DDQG03DUHVSHFWLYHO\DWćWKHVWUHVVUXSWXUHOLIHZDVUHGXFHGDERXWDQGDWWHVWVWUHVV
03DDQG03DUHVSHFWLYHO\7KXVLWLVUHFRPPHQGHGWKDWWKHDSURFHVVLVSUHIHUUHG
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 
)LJ7HQVLOHVWUHQJWKFRPSDULVRQVIRUGLIIHUHQWKHDWWUHDWPHQWSURFHVVHV
 
)LJ6WUHVVUXSWXUHOLIHFRPSDULVRQVEHWZHHQWZRKHDWWUHDWPHQWV
6XPPDU\
)RXU KRW FRUURVLRQ UHVLVWDQW DOOR\V . . . DQG *+ DUH LQYHVWLJDWHG YLD WKHLU FKHPLFDO
FRPSRVLWLRQKRWFRUURVLRQUHVLVWDQFHSURSHUWLHV ORQJWHUPVWDELOLW\HXWHFWLFVSUREOHPIRU.DQGLQIOXHQFHVRI
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